Determining the efficacy of nanoparticle tracking to observe biofilm breakdown
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Motivation and Aims Imaging Techniques

Biofilm formation and
breakdown is of concern in
many hydrated systems.
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Research Aims  Resuts
1. Develop a method to image nanoparticles in biofilms. a) Biofilm with NanOpartldes b) MSD D|OtS of TIRF videos

2. Determine if additives induce a breakdown in biofilm
structure by measuring nanoparticle diffusion.

Donlan. Emerg. Infect. Dis. 2002.

Methods and Materials
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Single nanoparticle tracking can be analyzed to determine the magnitude of biofilm
breakdown as evidenced by a) single frame of nanoparticle infiltrated biofilm, b) mean
g%; | _|[. D squared displacement (MSD) plots of TIRF videos, c) XY plots of TIRF videos, and
2 ' d) diffusivity values derived from linear weighted fit of the mean MSD curves over time of
100 nm -COOH functionalized nanoparticles in biofilm after the addition of positive control.
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2. The heterogeneity of the biofilm structure
perhaps increases as the biofilm breaks
down as evidenced by the larger confidence
interval.
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